Glycogen and glycogen-hydrolysing lysosomal enzyme activity in mouse liver: effects of fasting, adrenoceptor antagonism and insulin-induced hypoglycaemia.
Whereas the phosphorolytic breakdown of liver glycogen is known to be of great physiological importance, the functional role of the hydrolytic glycogenolysis in the lysosomal system is less well understood. In the present study the effects of fasting, alpha- and beta-adrenoceptor antagonism and insulin-induced hypoglycaemia on liver lysosomal glycogen-hydrolysing enzyme activity were investigated in mice. In freely fed mice the glycogen-hydrolysing activity (acid amyloglucosidase) was only 50% of the maltose-hydrolysing activity (acid maltase). Starvation for 24 h reduced the acid amyloglucosidase activity by approximately 30% (P less than 0.001), whereas the activities of acid maltase, acid phosphatase and beta-glucuronidase appeared unaffected. N-acetyl-beta-D-glucosaminidase activity was moderately (20%; P less than 0.01) enhanced by fasting. Thus, liver lysosomal enzyme activities may change independently of each other during fasting. Further, during short-term hypoglycaemic conditions (45 min) induced by endogenous or exogenous insulin, the activity of liver acid amyloglucosidase was found to be moderately reduced (15-20%). Blockade of alpha- and beta-adrenoceptors by phentolamine and propranolol did not result in any apparent influence on acid amyloglucosidase activity except for the indirect effect exerted by the phentolamine-induced hypoglycaemia. A moderate negative correlation (r = -0.51; P less than 0.001) between total liver glycogen concentration and acid amyloglucosidase activity was observed in a series of 43 freely fed NMRI mice. Our data show that in mouse liver the acid maltase activity predominates over the acid amyloglucosidase activity.(ABSTRACT TRUNCATED AT 250 WORDS)